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SUMMARY 


This  study  is  based  upon  a  field  inventory 
of  the  existing  traffic  control  devices  on  the 
Primary  Highway  System  in  Montana,   The  study  has 
been  made  to  determine  the  adequacy  of  the  exist- 
ing devices  as  compared  to  modern  standards <. 
Signs,  signals  and  the  route  numbering  system  are 
the  three  major  portions  of  the  study. 

The  study  indicates  that  the  majority  of 
the  signs  and  signals  need  to  be  modified  to  con- 
form with  the  standards  as  set  forth  in  the  "Man- 
ual on  Uniform  Traffic  Control  Devices  for  Streets 
and  Highways",,   A  need  is  also  shown  for  &.   Mont- 
ana Uniform  Manual  that  would  cover  more  specifi- 
cally those  situations  that  are  unique  to  Montana, 

Most  of  the  necessary  modifications  to  the 
traffic  control  devices  would  qualify  for  finan- 
cial assistance  from  the  Federal  Government  thru 
the  Federal-aid  Highway  program.  This  is  evi- 
denced by  the  fact  that  four  projects  are  curr- 
ently under  contract  with  Bureau  of  Public  Roads 
participations,  covering  543  miles  of  the  Primary 
System, 

It  is  estimated  that  the  complete  program 
to  up-grade  the  traffic  control  devices,  including 
miles  posts,  on  the  Primary  System  as  of  late 
1968,  will  cost  3,3  million  dollars. 

Part  I  presents  the  sign  modernization  needs 
at  an  estimated  cost  of  2  million  dollars. 

Part  II  covers  the  need  for  mile  posts  through- 
out the  State  at  an  estimated  cost  of  $84j600. 

Part  III  includes  traffic  signals  and  flasher 
needs  at  an  estimated  cost  for  complete  moderniza- 
tion of  1,2  million. 

Part  IV  points  up  the  complexity  of  our  ex- 
isting route  numbering  system  and  recommendations 
are  given  for  eliminating  coincident  numbering. 
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INTRODUCTION^ 

The  need  for  a  nation-wide  system  of  uniform  traffic  control  has 
been  accelerated  by  the  Interstate  Highway  construction  and  the  State's 
adoption  of  the  1961  Edition^  "Manual  on  Uniform  Traffic  Control  Devices 
for  Streets  and  Highways o"  The  safety.,  convenience  and  ecoriomy  of 
operation  on  a  modern  highway  is  dependent  upon  the  quality  of  traffic 
control  devices  regardless  of  the  excellence  of  design  of  the  highway 
itself. 

Many  miles  will  automatically  be  brought  up  to  date  in  connection 
with  the  exter^sive  new  construction  presently  underway  or  planned  as 
part  of  the  Interstate  System.   Other  areas  of  the  State,  ho'^yever,  must 
continu;^  to  depend  on  existing  facilities o   The  Primary  and  Secondary 
System  account^'  for  more  than  11.5,400  miles  of  Montana's  exis!;ing  road 
network  and  shares  the  bulk  of  our  highway  traffic.   These  existing 
highways  and  the  highways  to  be  constructed  in  the  futurej  must  be 
operated  to  provide  the  greatest  possible  degree  of  safety  and  effici- 
ency »  Juiform  traffic  control  will  contribute  directly  to  obtaining 
these  gcais. 

Traffic  control  devices  are  the  responsibility  of  all  levels  of 
government  and  it  is  essential  that  all  agencies  recognize  the  impor- 
tance of  uniformity.   Two  organizations,  The  American  Municipal  Associa- 
tion and  the  National  Association  of  County  Officials 5  joined  the  Nation- 
al Joint  Commi'ccee  on  Uniform  Traffic  Control  Devices  in  I96O5,  and  will 
materially  aid  in  the  modernization  cf  local  roads  and  city  streets. 

The  Bureau  of  Public  Roads  has  made  Federal  aid  available  to 
assist  the  states  in  a  program  of  standardiaatioD  and/or  modernization 
of  traffic  control  devices.   Policy  and  Procedure  Memorandum  21-15 ^ 
issued  by  the  Bureau  of  Public  Roads  on  June  I65  196<i4-5  s«ts  forth  the 
policy  i.ad   provisions  by  which  the  Bureau  will  participate.. 

Full  compliance  with  the  standard?  of  the  Unifoxm  .manual  vill  be 
required.   Exceptions  for  a  research  study  may  be  -allowed  for  nonccri= 
foi"ming  traffic  control  devices  when  official  recognition  atd  approval 
has  been  given  by  the  Director  of  the  Office  of  Research  and  Beve!cp-= 
ment,   Also^  certain  existing  signs  and  signals  having  remairil'Ag  useful 
life  and  clcsely  confortriing  to  present  standards  may  be  retained, 

1,  Signs  and  route  markers  ia  gocd  condition  that  meet  nev 

standards  as  to  shape^  color^,  ref lectorizat.ion  ^.nd  symbols  or  wording 
and  have  legend  dimensions  not  varying  more  thsvn  tvjecty-five  per  cest 
from  that  of  the  standard, 

2,  Similar  conditions  control  the  replacement  or  modernization 
of  signals.   Those  installations  that  provide  a  tolerable  order  of 

standardization  may  be  retained. 
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Areas  in  which  traffic  control  device  modernization  may  qualify 
for  Federal  participation  are  defined  as  follows: 

1.  Signs  and  signals  on  new  highways  or  major  reconstruc- 
tion of  existing  highways  built  with  participating 
Federal  funds. 

2,  Relocation,  adjustment  or  replacement  and  necessary 
additional  signs  and  signals  on  an  existing  highway, 
even  though  the  highway  is  not  otherwise  to  be  im- 
proved. 

3.  Pavement  and  curb  markings  on  new  or  old  construction, 
whether  the  first  or  a  subsequent  marking  installation 
to  comply  with  the  standards  of  the  Uniform  Manual, 

4,  Installation  of  new  or  adjustment  of  existing  minor 
islands  and  other  channelizing  devices  when  this  work 
is  coincident  to  the  installation  of  signs  or  signals 
and  needed  for  conformance  with  the  Uniform  Manuals 

PPM  21-15  also  outlines  the  necessary  procedures  relative  to 
needs  for  improving  traffic  control  devices,  thus  assuring  orderly 
cooperation  in  a  State-Federal  program  of  modernization, 

1,  Inventory  each  device  now  in  place  and  evaluate  its 
compliance  with  the  Uniform  Manual. 

2,  Prepare  summaries  and  needs  estimates  including  re- 
movals and  additional  new  devices  as  necessary  for 
compliance  with  the  Manual, 

3,  Examine  the  existing  signed  route  numbering  system 
critically  for  possible  simplification,  elimiaationj 
and  consolidation  of  routing  throughout  the  total 
system. 

The  overall  objective  is  the  attainment  of  basic  uniformity  in 
the  visible  features  and  functioning  of  traffic  control  devices  on  all 
Federal  Aid  highways  by  the  end  of  Calendar  Year  1968, 
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SCOPE  OF  MONTANA'S  SURVEY 

In  mid-1962,  the  State  Highway  Engineer,  in  cooperation  with  the 
Bureau  of  Public  Roads,  instructed  the  Traffic  Engineer's  office  to 
proceed  with  a  pilot  inventory  of  traffic  control  devices  in  order  to 
evaluate  the  needs  of  a  modernization  program  on  the  Primary  System, 

Two  test  sections  were  selected,  one  through  mountainous  terrain 
in  the  western  section  and  the  other  through  the  rolling  plains  of  east- 
ern Montana.   A  total  of  409  miles  were  inventoried  in  these  sections o 

A  preliminary  report  was  prepared  from  the  data  gathered  on  the 
test  sections.   The  report  revealed  that  a  very  small  percentage  (6,57o) 
of  the  rural  signs  inventoried  met  all  standards  of  criteria  as  set 
forth  in  the  Uniform  Manual.   More  than  two- thirds  of  the  signs  inven- 
toried were  below  standard  mounting  height  and/or  of  undersize  dimen- 
sions . 

Early  1963,  saw  further  development  of  the  program.   The  first 
F  9999  project  was  being  prepared  for  letting  during  the  summer  and  the 
remaining  5500  miles  of  the  Primary  Highway  System  were  being  inven- 
toried. 

The  F  9999(1)  contract  covered  118.5  rural  miles  of  US  93  from 
Missoula  to  Kalispell,   The  contract  consisted  of  530  new  sign  assem- 
blies, 288  signs  to  be  removed,  plus  the  delineation  and  advisory  speed 
marking  of  those  curves  warranting  such  markings.   Speed  zones  were  re- 
checked  and  new  ones  established  as  warranted. 

The  second  F  9999(2)  project  is  currently  under  contract.   It 
covers  some  348  miles  on  US  12,  from  Garrison  Junction  easterly  to  a 
junction  with  US  10,  near  Forsyth.   The  job  includes  one  major  urban 
area,  Helena,  and  several  smaller  ones.   Modernization  of  the  signals 
on  the  route  through  Helena,  are  included  in  the  project. 

State  field  forces  and  the  State  Sign  Department  in  Helena,  are 
accomplishing  F  9999(3)  and  (4),  totaling  77  miles.   A  cost  comparison 
between  these  two  shorter  routes  and  the  longer  routes  now  let  to  con- 
tract will  help  determine  how  future  projects  of  this  type  will  be 
established. 


Non-standard  yellow  Stop  sign 
low  mounting. 
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Advertising  signs  distract  from 
official  regulatory  devices.  Use 
of  directional  arrows  below  these 
official  signs  is  not  recommended 


Standard  Stop  sign  urban  area 


Standard  Stop  sign  rural  area 


PART  I 

SIGN  NEEDS 

Field  crews  selected  from  Highway  Department  personnel  in  each 
District  were  given  detailed  instructions  concerning  the  type  of  in- 
formation needed  and  the  manner  in  which  it  was  to  be  recordedo   Physi- 
cal data  was  recorded  manually  on  29,988  signs  along  4,700  miles  of  the 
Primary  Highway  System  and  then  coded  on  IBM  cards  for  sorting  and  ana- 
lysis by  computer  equipment. 

Results  of  this  analysis  indicated  436  sign  units  advertise  com- 
mercial products  and  services,  or  give  information  about  churches,  so- 
cial clubs  and  organizations,  a  number  much  lower  than  expected  and  vhich 
would  indicate  a  high  degree  of  control  and  cooperation  between  che  ad- 
vertising public,  and  the  District  Offices.   However,  if,  after  further 
investigation,  these  436  non-official  signs  are  indeed  on  highway  right- 
of-way,  they  are  to  be  removed  or  relocated  by  the  owners. 

For  this  study  the  Primary  Highway  System  was  classified  as  Urban 
or  Rural,   Urban  sections  are  defined  as  those  portions  of  the  Federal 
Aid  System  within  the  limits  of  incorporated  towns  and  cities.   The  re- 
maining sections  are  classified  as  rural. 

There  are  29,552  official  sign  units  on  the  4,700  Primary  m.iles. 
Tv7enty-five  percent  of  these  are  within  incorporated  city  limits  a.TA 
75  percent  in  rural  areas.   For  comparison,  this  is  a  density  of  58  signs 
per  mile  in  urban  areas  and  5  signs  per  mile  in  rural  areas. 

Only  3,559  units  or  12  percent  met  minimum,  acceptable  sfcandacdSo 
These  would  require  no  further  action  beyond  -normal  maintenance.   The 
remaining  25,993  units  should  be  replaced,  re-positioned,  ot    removedo 
An  additional  10,431  new  sign  units  and  28,810  delineators  will  be  need- 
ed to  adequately  sign  the  inventoried  mileage  and  the  iaiportant  approaches 
to  it.   See  Chart  I. 

The  estimated  dollar  costs  to  modernize  the  existing  sab-sriancard 
signs,  plus  necessary  additional  units  in  both  Urban  and  Rural  areas 
would  be  $2,026,971,  including  engineering  costs.   See  Chart  II„ 


SIGN  MODERNIZATION  PROGRAM 

To  complete  the  sign  modernization  of  the  remaining  primary  routes 
in  the  State,  it  is  essential  that  a  definite  program  be  followed. 


Multiple  mounting  as  indicated  here  is  generally  not  acceptable.   Guide 
sign  legend  is  too  small. 


Guide  signing  urban  area, 


It  is  presently  planned  to  modernize  the  larger  trans-state 
routes  first.   Each  numbered  route  will  be  broken  into  sections  varying 
from  50  to  150  miles  in  length  in  an  effort  to  assure  convenient  groups 
of  work  for  contract  purposes.   A  continuous  route  would  be  uniformly 
re-signed  within  a  reasonable  time.   For  instance,  US  Routes  93  and  12 
will  be  those  routes  to  be  completed  first  for  their  entire  length. 

The  shorter  in-State  routes  would  be  the  last  to  be  re-signed, 
although  in  some  cases,  it  may  be  more  economical  to  include  some  of 
the  shorter  routes  with  a  trans-state  route  contract. 

An  earnest  effort  will  be  made  towards  substantially  completing 
the  sign  modernization  by  the  end  of  1968,   To  accomplish  this  goal,  it 
will  be  necessary  to  expand  the  signing  section  of  the  Traffic  Engineer's 
Office. 

With  approximately  4j700  miles  of  Primary  Highway  remaining  to 
be  re-signed,  it  is  estimated  that  4,418  man-days  will  be  required  for 
the  preparation  of  plans.   With  July,  1968,  as  the  target  date  for  com- 
pletion of  the  planning,  it  would  be  necessary  to  assign  nine  men,  with 
no  other  duties,  to  F  9999  projects.   This  estimate  of  required  man- 
power is  based  upon  21  man-days  per  month  and  94  man-days  per  100  miles 
of  re-signing. 

The  above  estimate  of  completion  includes  only  the  sign -moderniza- 
tion.  Signals,  channelization,  and  other  traffic  control  devices  neces- 
sary for  the  completion  of  the  program  still  have  to  be  considered. 


The  "Junction"  plate  is  a  compo- 
nent of  the  advance  route  marker 
assembly  &  should  not  be  used  at 
a  route  junction.  Separate  mount- 
ing for  "Airport"  sign  is  suggested. 


Information  signs  by  other 
official  agencies  should  be 
located  in  conformance  with 
the  Uniform  Manual. 


The  cardinal  direction  plate 
("South")  should  have  been  mount- 
ed over  the  route  marker.   Sepa- 
rate mounting  for  "Airport"  sign 
is  suggested. 

lASKUSl 


CROSS  WALK 
AHEAD 


The  black  and  white  rectangular 
"Cross  Walk  Ahead"  is  non-stand- 
ard.  A  yellow  diamond  warning 
series  should  have  been  used. 
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Substandard  guide  signing, 


Modern  highspeed  guide  signing, 


Conformation  route  markers  need  no  directional  arrows.   Cardinal 
direction  sign  "south"  should  be  mounted  above  the  route  marker. 


EAST  ISOilTH 

>»«■— .1,  i.j,.»  ..■■—v./   ^  I       I   nni 


Standard  conformation  route  markers  with  cardinal  direction  plates 


Typical  mile  posts  as  used  on  Montana's' Interstate  syst 
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PART  II 

MILE  POSTS 

In  the  process  cf  setting  up  the  sign  inventory  and  the  pilot 
F  9999(1)  project,  it  became  evident  that  a  considerable  amount  of 
time  could  be  spent  assembling  the  various  road  projects  in  order  to 
prepare  a  base  layout  for  locating  the  traffic  control  devices  and  re- 
lated items.   There  also  is  an  ever  increasing  demand  that  a  more  exact 
menhod  be  developed  in  Montana  for  the  purpose  of  identifying  locations 
of  accident  and  emergency  incidents  and  to  aid  in  highway  maintenance 
and  servicing. 

For  these  reasons  we  strongly  recommend  an  immediate  program 
for  the  mile  marking  of  the  entire  Primary  System,   The  use  of  mile 
posts  as  required  on  the  Interstate  System  has  proved  their  value. 
Many  items  of  importance  are  presently  tied  to  mileage  along  a  certain 
route;  bridges  are  presently  located  in  such  a  manner  and  this  could  be 
easily  extended  to  include  culverts,  signs,  railroad  crossings  and  inter- 
sections. 

With  the  ever  increasing  emphasis  on  highway  accident  research, 
this  one  area  alone  would  account  for  the  savings  of  many  man-hours. 
Accident  locations  are  presently  tied  to  any  physical  feature  in  the 
immediate  area,  "Smith  Ranch  Turn-off"  may  be  a  good  location  tie  for  a 
local  resident  or  patrolman,  but  it  means  nothing  to  anyone  outside  the 
area.   This  is  especially  true  in  a  state  as  large  and  open  as  Montana, 

Maintenance  forces  would  find  many  uses  for  mile  posts.   Loca- 
tion of  signs  to  be  repaired,  roadway  maintenance  and  many  other  items 
and  incidents  could  be  easily  located  and  referenced  in  ao  accurate 
manner.   Maintenance  reports  of  any  type  would  be  more  readily  uuder- 
stood  and  of  increased  value  to  interested  parties. 

The  highway  driver  uses  the  mile  post  to  assist  in  estimating 
his  progress  and  as  a  means  for  identifying  the  location  of  emergencies. 

It  is  recommended  that  the  panels  and  their  location  with  re- 
spect to  the  roadway  follow  the  "Manual  on  Uniform  Traffic  Gontrol  De- 
vices" o   Design  would  include  a  simple  panel  with  a  4  inch  letter 
Mounting  on  one  side  of  the  roadway  would  be  sufficient  for  t;»0"lane 
highways. 

Cost  would  be  nominal  in  comparison  to  the  benefits  received. 
It  is  estimated  that  each  panel,  complete  with  post,  would  cost  SlOoOO, 
Location  and  erection  would  cost  an  additional  $5,00,   Since  there  are 
4,'  000  miles  of  Primary  highway,  excluding  that  mileage  to  be  replaced 

by  Interp'tatej,  the  estimated  overall  cost   would  be  $34,600,  including 
engineering. 


Channelized  intersection  with  volume  density,  full  traffic  actuated, 
two-phase  signalization. 


Residential  intersection  controlled  v/ith  a  three-dial  fixed  time  inter- 
connected signal  system. 


PART  III 

ELECTRICAL  DEVICES 

Until  as  recently  as  195  7,  the  vast  majority  of  signals  in 
Montana  have  been  installed  and  maintained  by  the  towns  and  cities 
which  they  serve.   Too  often  these  signals  were  erected  with  little 
regard  for  warrants  or  even  a  tolerable  order  of  standardization  as 
specified  in  the  Uniform  Manual.   A  widespread  belief  that  traffic 
signals  are  the  answer  to  all  traffic  control  problems  has  often  re- 
sulted in  the  neglect  of  a  proper  engineering  study.   Hence,  poor 
designs  and  inadequate  maintenance  have  led  to  potentially  danger- 
ous intersections  where  some  other  type  of  traffic  control  would 
provide  safer  and  more  efficient  service. 

Between  1957  and  1963,  the  State  Highway  installed  traffic 
signals  at  37  intersections  on  the  Federal  Aid  System,   These  gen- 
erally were  at  isolated  locations  coincident  to  new  or  revised 
roadway  construction.   The  necessary  warrants  and  design  criteria 
as  set  forth  in  the  Uniform  Manual  were  followed  in  detail. 

Since  1963,  a  greater  emphasis  has  been  placed  on  the  more 
sophisticated  designs  and  an  enlarged  program  of  more  than  one-half 
million  dollars  has  been  sperjt  on  modern  up-to-date  signal  installa- 
tions, particularly  traffic-actuated  interconnected  systems  either 
at  new  locations  or  as  replacements  of  antiquated  existing  devices. 
The  majority  of  installations  have  occurred  on  our  Primary  highways, 
however,  similar  locations  on  the  Secondary  System  are  not  being 
overlooked  where  warrants  can  be  met. 

Flashers,  not  as  specifically  covex'ed  on  warrant  requiremexits 
as  traffic  signals,  present  a  problem  best  resolved  by  ilniitir.g  fu- 
ture requests  and  restricting  their  installation  to  cases  of  proven 
need.   Those  now  in  existence  on  the  State  Highxijay  System  are  cot  all 
ill-conceived,  though  some  are  probably  not  justified  and  should  be 
removed.   Those  remaining  installations,  which  predominantly  function 
e.s   school  or  pedestrian  crosswalks ,  should  be  m.odernized  to  provide 
the  protection  attributed  to  them. 

Field  data  cf  existiag  electrical  devices  vrere  recorded  as  a 
coincidental  part  of  the  state-wide  inventory  on  the  Primary  System. 
Information  on  similar  devices  'oc'ted  on  the  Secondary  System  was 
obtained  from  District  Office  field  investigations.   More  detailed 
data  regarding  each  urban  location  was  requested  from  city  govern- 
ments known  to  have  operating  signal  devices. 


Urban   intersections   controlled  by  a  single   spanwire   and  one   fixed   time 
signal   indication. 
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TRAFFIC  SIGNALS 

The  combined  data  from  the  above  inventories,,  investigations 
and  traffic  counts  at  the  affected  intersections  indicated  24  percent 
of  the  total  signal  locations  met  minimum  warrant  and  design  require- 
ments of  the  Uniform  Manual.   There  are  a  few  borderline  cases  that 
approached  the  volume  warrants  and  should  normally  increase  suffi- 
ciently to  meet  the  minimum  volume  warrants  within  3  to  5  years. 
These  installations,  however,  would  not  qualify  as  adequately  designed, 
and  must,  therefore,  be  modernized  as  part  of  our  present  program. 
The  remaining  locations  which  neither  meet  nor  reasonably  approach  the 
required  traffic  volume  warrants  for  signal  control  should  be  removed 
and  standard  intersection  signing  installed. 

Predictable  problems  that  will  arise  when  seeking  approval 
from  city  governments  for  removal  of  unwarranted  signals  may  prove  to 
be  a  practical  warrant  for  their  continued  existence,  if  modernization 
through  the  use  of  the  following  were  provided: 

1.  Actuated  controls  at  isolated  installations  which  would 
more  equitably  distribute  the  time  between  the  highway 
and  city  streets. 

2.  Interconnect  to  provide  for  synchronized  tim.ing, 

3.  Additional  signal  faces  to  provide  a  minimum  of  two 
faces  for  each  approach  to  the  intersection, 

4.  Larger  faces  at  locations  where  approach  speeds  are 
high. 

Implementing  these  design  improvements  would  help  correct  some 
of  the  inherent  hazards  and  needless  delays  resulting  from  the  use  of 
signals  at  low-volume  intersections. 

There  are  179  signalized  intersections  on  Mootana's  Federal  Aid 
System.   Of  these,  only  43  met  minimum  warrants  and  design  requiremencs, 
The  remaining  136  locations  should  be  removed  or  modernized  either  with 
completely  new  installations  or  revised  in  part  with  additional  equip" 
ment  at  an  estimated  expenditure  of  $816^000.   This  cost  is  based  on  an 
average  estimate  of  $6,000  per  signalized  intersection  as  determined 
from  1964  and  1965  bid  prices  for  such  work.   See  Chart  III, 

In  most  instances  existing  equipment  would  contribute  little 
toward  modernization  when  completely  revamping  the  installations, 

A  detailed  analysis  of  each  signal  location  will  not  be  cotr- 


Urban  intersection  controlled  by  three-phase  full  traffic  actuated, 
double  indication  and  pedestrian  push-button  "walk-don' t  walk". 


m     S  ¥  m  '.ll 

II  ill  111^ 


Urban  intersection  controlled  by  two-phase  full  traffic  actuated, 
double  indication  and  pedestrian  push-button  "walk-don 't  walk". 


pleted  inunediately,  but  worked  out  in  entirety  as  the  programming  of  the 
Traffic  Control  Device  Modernization  progresses. 

An  additional  24  unsignalized  intersections  will  meet  the  mini- 
mum traffic  warrants  for  signalization  within  the  next  three  years. 
These  should  be  considered  prior  to  19683  at  an  estimated  cost  of 
$168,000,  based  on  an  average  cost  of  $7,000  per  intersection  for  new 
work.   See  Chart  III. 

In  total,  $1,180,000  would  be  necessary  for  traffic  signal 
modernizations,  including  engineering. 

FLASHERS 

Flashers  of  all  types  totaled  131  on  the  State  Highway  System. 
Flashing  beacons  installed  at  the  approaches  to  communities  numbered  36. 
A  number  of  these  could  be  discontinued  as  there  appeared  to  be  no  par- 
ticular hazard  involved.  Where  speeds  are  deemed  high  by  the  loca?L 
residents,  an  engineering  study  establishing  a  reasonable  speed  zone 
with  appropriate  signing  would  better  rectify  the  condition  than  the 
inadequate  flashers. 

Desired  effectiveness  of  32  flashers  at  minor  street  intersec- 
tions are  doubtful  where  traffic  and  pedestrian  volumes  are  lower  than. 
minimum  signal  warrants.   Another  35  existing  intersection  flashers  are 
probably  justified  where  Federal  Aid  highway  systems  junction  at  the 
outskirts  of  communities  and  particularly  in  rural  areas ^  where  approach 
speeds  may  be  high. 

There  are  28  flasher  controlled  school  or  pedestrian  cross- 
ings on  the  Primary  Highway  System,   Twenty-six  of  these  are  deemed  sub- 
standard j,  not  adequately  lending  the  protection  attributed  to  thems,  and 
should  be  considered  for  modernization. 

Two  were  recently  installed  by  contract  from  State  Highway  de- 
signs and  included  two  color  heads  (12"'  red  and  8"  yellow),  double  in- 
dication for  each  approach  and  pedestrian  push-buttoa  control.  Pavement 
markings  and  standard  signs  were  also  included. 

The  substani',  .  .'  school  and  pedestrian  flashers,  though  *':hey 
may  not  now  meet  pedestrian  volumes,  should  be  rebailt  to  similar  stand- 
ards of  the  two  above.   These  specifications  are  not  to  be  construed  as 
hard  and  fast  designs  for  revisions  or  new  installations,  but  only  as 
good  proven  examples. 

Modernization  in  line  with  the  above  examples  for  26  existing 
school  and  pedestrian  crossings  is  estimated  at  $62,400,  based  on  an 
average  expenditure  of  $2,000  per  location,  including  costs  of  engineer- 
ing.  See  Chart  III. 


iO 


Major  junction  in  urban  area  controlled  by  three-phase  full  traffic 
actuated  signalization. 


Major  junction  at  midtown  intersection  controlled  with  three-phase  full 
traffic  actuated  signals  and  pedestrian  push-button  "walk-don' t  walk". 


Many  varying  designs  make  up  the  majority  of  electrical  flashing 
beacons  used  at  school  crossings. 


Mid-block  crosswalk  flasher  without  pedestrian  push-button. 
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Intersection  crosswalk  flasher  with  pedestrian  push-button. 


FART  IV 

ROUTE  NUMBERING 

This  portion  of  the  study  was  undertaken  to  determine  the  extent 
of  multiple  route  designations  on  Montana's  Primary  Highways, 

Revision  of  the  present  numbered  system  was  sought  through  two 
basic  objectives.   (1)   A  critical  examintation  for  effective  ways  of  re= 
ducing  existing  coincidental  route  mileage  through  simplif icatior*;,  and  (2) 
a  proposal  of  route  numbering  standards  for  future  highway  desigr.ationft „ 

There  are  1,649  miles  of  the  primary  system  carrying  two  or  more 
route  numbers  coincidently ,  as  shown  on  Figure  9.   Included  thereon  are 
the  proposed  Interstate  routings,  which  will  add  nearly  1100  miles  of 
multiple  route-marker  signing  to  the  present  US  10,  91  and  87 5  signed 
routes,  thus  enlarging  the  existing  problem  to  the  trave]ing  public 
through  a  profusion  of  route-marker  assemblies  at  junctions  and  unneces- 
sary misunderstanding  of  multiple  route  designations  on  a  single  hlghvay. 

Even  more  acute  are  areas  within  urban  centers  and  built-up  sub- 
divisions where  2,  3  or  4  routes  converge  on  a  city. 

In  many  areas  the  complexity  in  route  signing  could  be  rectified 
to  a  large  extent  by  instituting  the  recommendations  proposed  herein  to 
effectively  reduce  the  present  mileage  having  more  than  one  route  number 
and  establishing  policy  standards  for  future  route  numberiag. 

A  definite  program  will  be  required  to  implement  the  necessary 
changes  of  policy  and  simplification.   Cooperation  between  the  Highway 
Commissionj  city  governments  and  highway  "route  promotion  associations" 
will  be  of  the  utmost  importance  for  effective  results. 

In  addition  to  the  convenience  and  clarity  eminating  from  a  route 
r.umbering  simplification  program,  an  economic  benefit  would  result  in  any 
decrease  of  multiple  route  signing  duplication  by  correspondingly  lower 
highway  signing  costs. 

Referenced  below  is  the  proposed  policy  standard  used  as  a  basis 
for  the  recommended  route  number  changes  suggested  in  this  study  and  de- 
signed for  continued  continuity  of  future  roate  designations. 

A.A.S.H.O,  pamphlet  "Purpose  and  Policy  in  the  Establishment 
and  Development  of  United  States  Numbered  Highways"',  dated 
January  i,  1959.   See  Figure  8. 
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Multiple  route  marker  assembly  ground  mounted. 


Multiple  route  marker  assembly  overhead  guide  sign. 


Following  are  two  additional  areas  not  specifically 
covered  in  the  A.A.S.HoOo  established  policies  and 
their  inclusion,  as  a  part  of  the  above,  sufficient- 
ly broadens  the  policy  necessary  to  fulfill  Montana's 
needs  as  determined  from  this  study, 

a.  Montana  designated  route  numbers  will  not  be 
carried  coincident  with  U.S.  numbered  routes « 
When  a  state  route  joins  a  U.S.  route,  the 
state  route  number  will  be  dropped  until  such 
a  time  as  it  leaves  the  U.S.  numbered  route. 

b.  Two  or  more  state  route  numbers  will  not  nor- 
mally be  carried  coincidently. 

Adoption  of  the  suggested  policy  standard  and  additions  would 
be  a  profound  help  to  all  parties  concerned  with  a  simplified  yet  ade- 
quate numbering  system  designed  to  enhance  the  safe  and  expedient  move= 
ment  of  motor  vehicles  throughout  our  State. 

Recommendations  designed  to  reduce  coincidental  route-marker 
mileage  resulting  from  this  study  are  listed  in  a  three-step  proposal. 

1.   Eliminate  Montana  789  and  US  312  route  numbers  from  the 
system.   See  Figure  10. 

a.  Montana  number  789  could  be  deleted  from 
the  numbering  system,  as  it  travels  coin- 
cident with  U.S.  routes  through  Montana. 

This  route  travels  from  Nogales,  Arizonaj, 
to  Sweetgrass,  Montana.   It  is  a  state 
numbered  route  throughout  its  entirety  and 
is  coincident  with  other  routes  from  be- 
ginning to  end,  except  for  a  short  distance 
in  southern  Wyoming. 

Removal  of  this  route  number  in  Montana,, 
will  simplify  signing  in  Billings ,  Roundup, 
Lewistown  and  Great  Falls,  as  well  as  at 
several  major  junctions  with  other  Primary 
Routes. 

b.  The  designation  US  312  could  be  deleted  from 
the  numbering  system,  as  this  route  is  lo- 
cated wholly  within  the  State  and  does  not 
cross  the  State  border. 
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Multiple  route  marker  assemblies. 


U.S.  312  begins  at  Billings,  travels  east 
coincident  with  U.S.  10,  to  Miles  City,  and 
then  continues  south  to  its  termination  at 
the  junction  with  U.S.  212,  vyest  of  Broadus. 
The  section  between  Miles  City,  and  Broadus, 
could  become  an  extension  of  Montana  22. 

Deletion  of  U.S.  312  from  the  numbering  sys- 
tem is  in  full  accord  with  the  A.A«SoKoO„ 
pamphlet  "Purpose  and  Policy  in  the  Estab- 
lishment and  Development  of  United  States 
Numbered  Highways". 

2.   Discontinue  State  Route  numbers  20  and  287,  where  they  are 
coincident  with  U.S.  or  Interstate  numbered  routes.   See 
Figure  11. 

a.  Montana  20,  could  be  discontinued  over  the 
center  segment  of  its  entirety  as  this  por- 
tion is  coincident  with  U.S.  89,  beginning 
at  the  junction  just  north  of  Sun  River 
through  Great  F&lls  and  Lewistown^  to  the 
Grassrange  Junction. 

On  three  portions  of  this  segments  Montana 
20  is  coincident  with  two  U.S.  routes;  one 
portion  also  includes  a  part  of  Interstate 
15. 

The  Great  Falls  area,  where  two  of  the  above 
mentioned  portions  are  located,  presently 

has  five  routes  converging  upon  ito   Inter- 
state 15  will  soon  add  the  sixth. 

Discontinuing  Montana  20,  over  its  center 
segment  will  effectively  reduce  the  present 
complexity  in  the  Great  Falls  area,  at  five 
major  rural  junctions  and  in  the  Lewistown 
area. 

b.  The  discontinuance  of  Montana  287,  designa- 
tion on  four  segments  could  be  accomplished 
as  they  are  coincident  with  U.S.  routes  in 
two  instances,  a  U.S.  and  Interstate  route 
in  the  third  and  with  another  Montana  route 
in  the  fourth  instance. 
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Which  route  did  that  sign  say  we  were  on? 


One  of  various  types  of  roadway  delineators. 


Route  287  is  designated  as  a  U.S.  route 
from  southern  Texas,  to  Montana's  south- 
ern border,   A  portion  of  this  mileage  is 
in  coincident  status  with  other  U.S.  routes. 

Within  Montana,  Route  287  is  a  state  route. 
Should  the  designation  be  changed  to  one  of 
U.S.  status,  there  would  still  be  three  seg- 
ments coincidental  with  Interstate  and/or 
other  U.S.  designations,  over  more  than  one- 
half  its  length,  from  the  Montana-Idaho  bor- 
der to  its  termination  at  the  Canadian  line. 
Discontinuance  of  four  segments  of  Route  287 , 
beginning  at  Twin  Bridges,  to  the  Junction 
with  Montana  41;  Whitehall  to  Three  Forks 
Junction;  Townsend  to  Wolf  Creek;  and  Choteau 
to  the  Canadian  line,  would  relieve  a  major 
portion  of  Montana's  duplicate  route  mileage, 
and  simplify  route  signing  at  Helena, 

3.   Eventual  elimination  of  U.S.  10,  and  U.S.  91  route  numbers, 
as  they  will  be  coincidental  throughout,  upon  completion 
of  Interstate  90,  94  and  15,  in  Montana,   See  Figure  12, 

U.S.  10  and  91  are  major  Interstate  designations,  and  both 
enter  and  leave  the  State  at  opposite  borders.   They  have 
combined  six  segments  presently  coincidental  with  other 
U.S.  routes. 

At  least  the  three  Montana  Interstate  route  designations 
90,  94  and  15,  follow  U.S.  10  and  91  alignments  in  states 
other  than  Montana,   Within  our  borders  the  Interstate 
routings  follow  almost  100  percent  these  two  U,S.  routes. 
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Field  data  card  -  One  for  each  sign  plate  inventoried, 
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EXCERPTS  FROM  A„A.S.H,Oo  PAMPHLET:   "PURPOSE  AND  POLICY  IN  THE  ESTAB- 
LISHMENT AI^JD  DEVELOPMENT  OF  UNITED  STATES  NUMBERED  HIGHWAYS „"   RE- 
VISED BY  THE  AMERICAN  ASSOCIATION  OF  STATE  HIGHWAY  OFFICIALS  JANUARY 
I,  1959. 

Established  Policies 

1.  The  Executive  Committee  of  the  American  Association  of  State 
Highway  Officials  shall  have  full  authority  ^o  review  chi?  U„S.  mim- 
bered  road  systeni  and  the  numbering  and  marking  thereof,  to  make  ad- 
ditions ^  c'nanges,  extenslonSj  revisions  or  reductions  In  said  read 
system  and  to  revise  the  numbering  or  marking  thereof. 

2.  Before  approving  any  additionj  change,  extension,  revision  or 
reduction  in  the  U.S.  numbered  road  system^  or  the  numbering  or 
marking  of  any  U.S.  numbered  road,  the  Executive  Committee  shall 
consult;  the  State  Highway  Department  of  the  State  or  States  through 
or  within  T„hich  such  addition,  change,  extension,  revision  or  re- 
duction is  located, 

3.  The  State  Highway  Department,  by  a  favorable  vote  on  the  adop- 
tion of  this  program  and  policy 5,  agrees  and  pledges  its  good  faith 
that  it  will  not  erect  U.S.  markers  on  any  road  or  take  dowii  or 
change  the  UoS.  markers  on  any  road  without  the  suthorizationj  corn- 
sent  or  approval  of  the  Executive  Committee  of  the  American  Associa- 
tion of  State  Highway  Officials,  notwithstanding  the  fact  that  the 
changes  proposed  are  entirely  within  that  State. 

4.  No  additional  road  shall  be  added  to  the  U.S.  numbered  road  sy^S" 
fcem,  and  no  existing  U.S.  road  shall  be  extended  except  where  there 
is  a  definite  showing  of  an  adequately  improved  hi.ghway  carr^ving  an 
established  and  necessary  line  of  interstate  traffic  not  otherwise 
provided  for  by  existing  U.S.  routes  and  for  which  traffic  adequate 
service  cannot  be  provided  by  State  route  num.berSo 

Extension  of  present  U.S.  numbered  routes  may  be  made  oruy  when 
the  proposed  extension  is  in  the  general  direction  of  the  present 
routs. 

Proposed  extensi.ons  shall  not  be  made  when^  to  do  soj,  it  is  nec- 
essary to  duplicate  U.S.  routes  already  established,  unless  the  dup- 
lication is  for  a  short  distance  and  the  routes  then  diverge 5  ending 
in  different  terminal  points, 

5.  No  new  U.S.  route  located  wholly  in  one  State  shall  be  estab- 
lished.  U.S.  routes,  less  than  three  hundred  miles  in  lengthy  here- 
tofore established  and  located  wholly  in  one  State,  shall  be  elimin- 
ated either  by  consolidation  with  other  U.S.  routes  or  by  reverting 
to  State  routes  J,  as  rapidly  as  the  State  Highway  Departitent  and  the 
Executive  Committee  of  the  American  Association  of  State  Highway 
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Officials  can  reach  agreement  with  reference  thereto. 

6.  The  Executive  Committee  shall  encourage  the  State  F.ighway  De- 
partments in  the  development  of  continuous  State  route  numbers  ex- 
tending into  two  or  more  States  rather  than  the  establishment  of 
additional  U.S.  numbered  routes,  and  shall  encourage  the  substitu- 
tion of  continuously  numbered  State  routes  for  relatively  short  UoSo 
routes  now  located  in  two  or  more  States. 

7.  No  new  divided  numbers  (such  as  U.S.  96-W  and  U.S.  96-E3  etc.) 
shall  be  adopted.   Existing  divided  U.S.  numbers  shall  be  eliminated 
as  rapidly  as  the  State  Highway  Department  and  the  Executive  Com* 
mittee  can  reach  agreement  with  reference  thereto. 

8.  Existing  U.S.  routes  shall  be  consolidated,  improved  and  short- 
ened. 

(a)  By  connecting  two  or  more  relatively  short  routes 
into  one  longer  route, 

(b)  By  relocating  portions  of  existing  routes  so  as  to 
follow  newer,  better  or  shorter  roads. 

(c)  By  the  establishment  of  new  numbers,  following  in 
general  existing  U.S.  numbered  routes,  but  taking 
advantage  of  new  roads  or  short  cuts  where  the 
changing  of  present  numbers  is  not  practical. 

9.  A  suitable  highway  legend,  which  may  by  copyrighted;,  shall  be 
adopted  by  the  Executive  Committee.   Such  legend  will  be  recommended 
for  use  to  ail  travel  map  makers,  also  for  use  by  the  State  Highway 
Departments,   This  legend  is  to  shoWj,  in  a  uniform  manner 9  the  suit-" 
ability  for  travel,  not  only  of  the  U.S.  numbered  roctes,  but  also 
of  State  routes. 

10.  Any  proposal  that  would  exploit  the  prestige  of  the  U.S.  num- 
bered highway  system  to  direct  traffic  over  routes  that  are  not  the 
shortest  and  best  available  between  major  control  points  on  the  sys- 
tern,  expecially  when  it  appears  to  be  for  the  purpose  of  beRefiting 
businesses  located  along  such  a  proposed  route,  shall  constityte 
reason  for  denying  any  application  to  make  such  an  addition  to  the 
system. 

11.  Sivice  the  U.S.  numbered  system  was  established  by  joint  action 
of  the  State  Highway  Departments,  only  those  applications  for  changes 
in  or  additions  to  the  U.S.  numbered  system  from  the  Member  State 
Highway  Department  involved  shall  be  considered  by  the  Executive  Com- 
mittee.  Those  local  officials,  organizations,  groups,  or  individuals 
interested  in  a  change  or  in  an  addition  to  the  system  should  contact 
their  State  Highway  Department  and  not  the  Executive  Committee.   The 
Executive  Committee  shall  consider  only  those  applications  from  State 
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Highway  Departments  that  are  filed  on  the  official  form  and  are 
complete  in  all  detail  to  the  degree  that  the  Executive  Committee 
can  evaluate  the  need  for  and  adequacy  of  the  proposed  route  from 
the  application  form  submitted  and  without  a  representative  of  the 
State  Highway  Department  appearing  before  the  Committee  to  supply 
additional  informatioii.  * 

12.  No  person  or  group  of  persons  shall  be  allowed  to  appear  either 
before  the  Executive  Committee  or  its  Route  Numbering  Subcommittee 
except  in  the  case  of  a  State  Highway  Department  requesting  recon- 
sideration of  an  action  by  the  Executive  Committee  in  regard  to  an 
application  filed  by  that  Department, 

13.  In  case  a  proposed  change  in  or  addition  to  the  U.S.  numbered 
system  involves  two  or  more  States,  the  proposal  shall  be  given 
official  consideration  only  when  all  affected  State  Highway  Depart- 
ments have  filed  applications  to  cover  the  complete  proposal. 

14.  No  route  should  be  considered  for  inclusion  in  the  U.S.  num- 
bered system  that  does  not  substantially  meet  the  current  AASHO  de- 
sign standards  for  Primary  Highways. 
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